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1. Pressure transmitter in which a pressure signal 
corresponding to a measured pressure is input from a pressure 
sensor and converted to ah output signal corresponding to the 
above-soentioned »easured pressure ©y signal processing in a 
Signai. processing section, characterised in that it is equipped 
with * 6©mp*tfieon weans that comperes the above-mentioned ©Mput 



signal that was obtained from the above-mentioned signal 
processing section with a desired value and outputs that 
comparison result, a storage means that stores the pressure 
information according to this comparison result, and a display 
means that displays the contents of this storage means. 

V. Pressure transmitter of Claim 1/ characterized ir. that 
the pressure signal that was measured the previous time is used 
as the above-mentioned desired value, wherein a pressure ralue 
that is larger than the pressure value that was measured the 
previcus time is used as the above-mentioned pressure 
information. 

3.. Pressure transmitter of Claim X, characterised in that 
the number of times that an excessively large pressure value that 
«xcee«s the measurement range of the above-mentioned pressure 
signal as the abovs -mentioned debited value, and the number of 
timss that the above-feentlon»d excessively large pressure signal 
used tbe above-aantionad pressure information have be*n 
applied to the aoove-taefttidned pressure sensor are taken as the 
total time the above-mentioned e»c«ssively large pressure signal 
has b«."3n applied. 

Detai » ad explanation of th e invention 
Industrial application field 

The present invention relates to a pressure transmitter that 
measures a measured pressure from a pressure sensor, and converts 
It to an output signal corresponding to this measured pr.,ssur«.< 
more specifically, it relates to en improved pressure transmitter 
whose service life can be predicted with a simple construction. 
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Prior art 



Almost all of the most recent pressure transmitters that 
convex*; T^ie process parameter changes such as pressure are 
constructed with an electronic circuit that houses semiconductor 
elements, and furthermore, there are demands for making smart 
pressure transmitters which contain a microprocessor. 

c.rnce these miniaturized pressure transmitters are installed 
in the vicinity of pipes, tanks, and the like used in processing 
plants, they are exposed to extremes in humidity, temperacure, 

vihrar.i.on, and the like. 

Therefore, the pressure transmitters in which semiccaductors 
are l.-^oely used and in which the electronic components b»v e been 
miniaturized and placed in high-density patterns are rapidly 
becoming unusable as environmental conditions bacom* mor* severe. 
Bec*u«« of this. Ah Understanding 0* the environmental editions 
in wh.ch these pressure transmitter* are installed have become an 
important requirement from the standpoint of advancing the design 
reliability of the pressure transmitters. 

raeraforc, the present situation is that, until now, the 
press,. ?os and th« iik* that w«*r* assumed beforehand were 
estim .ted, and the pressure trafiimitter is designed by salting 
the a-,,/ironmahtal tolerance conditions for the pressure 
transmitter empirically by referencing historical data. 

However, in this type of data collection method usee; until 
now, «ata corresponding to th* changes in environmental 
condit ions, th* eWg** i» *h# *n^r*n»e»t*i reeUtano* t*e 
cireu- t components, the epecifi* environmental conditions in the 
process converter that is installed, and the like, cannot, be 
obtained. Also, in the event that an accident occurred due to the 
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installation environment of the preasure transmitter, the data 
for tc« environmental conditions corresponding to this accident 
could not be accurately obtained, and there was the problem that 
accident countermeasures were extremely difficult tc determine. 

Thus, in order to solve this problem, there is the "Data 
Coliec X ion Method for a Process Converter" that was proposed, 
that i« similar to the present invention, by the applicants for 
this .-. ^plication, as the Japanese KoJeai Patent Appiicatio-i No. 
Sho 64 [1989] -66517. Below, an outline of the present invention is 
explained with reference to Figure 5. 

The method shown in Figure 5 shows one example for the case 
in which an environmental sensor is housed in a pressure 
difference converter, which measure* the pressure difference at 
an orifice, which is attached to the piping tor the purpose of 
measuring the flow volume, which ii * process variable in the 
piping . 

.10) is an eapacitive pressure difference sensor, and this 
pressors difference sensor (io) is comprised Of variable 
capacitors (Gw C«) whose capacitances change due to the movement 
of a roving electrode between a pair of fixed opposing 
elect:.. >aes. A displacement due to s pressure difference *.aat is 
applie d to the movablei electrode is converted to a <iorrei ponding 
chang* in the capacitance of the variable Capacitors (Ci> O ot 
the pressure difference sensor (10), and is fvtfthe* converted t«r 
a duf signal (D) at the capacitance/ duty converter (11) - Then, 
this converted duty signal (D) is output to the processor (12> . 

Shis processor (12) is connected to the address decoder (13) 
that interprets the address ei the memory/ the KKPROM 11 A) or" 
electrically erasable programmable read-only memory, tVM* (IS) 
or erasable programmable read-only memory, and the LCD drxver 
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(17) that drives the liquid-crystal display (16) by means of the 
control bus (18), the data bus (19), and the address bus 20), 
and the timing pulse from the liquid-crystal oscillator (11) is 
also input. 

(32) is a tea^erature sensor, (23) a humidity sensor.- (24) a 
vibration sensor, and these function together as the envi-.onment 
sensor (25), and recognise the temperature, Humidity, vibration, 
etc. t.:at are the environmental variables for specific el aaents 
the process converter or the environment. Each environmental 
variable from this environmental sensor (2S) is converter into a 
digita* signal with the analog/digital converter (26) and input 
to the processor (12) , the addresses are interpreted by means of 
the address decoder (13> based on the control of the processor 
(12) , *nd stored via the data bus (19) at the prescribed ?nemory 
region of the ttJPRCS* (1«>, the fcPiWM (15), or the like. 

tJi for thie environmental data, various rofijuired pro -ess** 
are par-formed by the processor (12); for example, 

(1) Assessment of the maximum temperature, minimum temperature* 
maximum numidity, minimum humidity* highest vibrational 
frequency , lowest- vibrational frequency, greatest acceleration, 
and lowest vibrational frequeney (sic, le*et acceleration. I in one 
day, 

(2) After the process converter for this data is installed, 
recording of historical data, 

(2) [*ic; (3)] Calculation of the accumulated time of these 
variables, *nd similar process**. 

-u.se, when the environmental tenditien* exceed the specified 
range, along with writing the necessary corresponding data in the 
prescribed memory regions of the EEPRQM (14), the EPROM (15), and 
the like, it can output an alarm. 
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Also, the processor (12) changes the pulse width signal (Pw) 
corresponding to the displacement of the pressure difference 
sensor (10) by using the duty signal (D) from the 
capacir.ance/duty converter (11) and outputs it to the output 
circuit (27), and devises an improvement in the precision of the 
duty s.lgnal (D) by using the environmental variables as 
compensation data for the fluctuations of the environmental 
conditions in response to requirements/ and outputs it to the 
output circuit (27) . 

The output circuit (27), by using the current signal (Ix) 
that was transmitted to the process converter (B) side from the 
external voltage supply (E) that is provided on the receiving 
terminal (A) side by means of the receiving resistor (Ri.) , 
terminal* (Xw *a-' i transmission lines (!»,!?> . and terminals 
(?>*, fs'), respectively, along with forming the power supply 
circuit for the process converter (8) , converts the pulse width 
signal (Pw) corresponding to the flow volume that was detected at 
the poseur* difference sensor (JO) into the current signal [Id 
and eej^ds Lz to <&e STeSeiviftg *esisfeGS (**> . 

Mse, the hand-held fcesminel (29) , which communicate* with 
the pvocess converter (B) in response to requirements, is made so 
that j-c can be connected to the transmission lines (li, - 

Vnis hand-held terminal (29) accesses the processor (12) by 
means of the transmission line* (!♦, 1*). the output circuit 
(27), end the communications interface <30>, and has functions, 
such es setting the span of the process converts* (B) , and 
reading out the environmental variables that are stored in the 
EEPROK (14) and EPROM (15) , If necessary, it may also hav* the 
function of sending surrent **gar»l 



e 



The flow volume signal that is detected by the receiver 
resistor (Rl) is received at the receiving device (28)/ ar»d is 
used for flow volume control and the like. 

Also, the data* such as the environmental variables i:hat are 
transmitted by means of the communications interface (30) and the 
output circuit (27), is transmitted depending on the requirements 
at eac-4 end of the receiving resistor (Rt) » and at this time, 
these 'lata are received at the receive device (28) such a* a 
computer, and can also be used as information that conducts tne 
data analysis in response to requirements. 

Problems to be solved by the invention 

Kowever, if this type of environmental data collection 
method is used, for example, since it is a construction that 
separately installs ether senadrs besides the pressure difference 
c*!U»4 «» *ve**U aiie •< t)i# *.rftfts»ittft* fctefrme 

lastfe, slid iU** Sri SBe ihat She 

becomes difficult aiid the edit els© rises. 

Means *:o solve the problems 

' *us, in the present invention, it ahs been observer: that 
the service life of pressure transmitters that are frequently 
used in plants is dependent on the large pressures that »r« 
applied and the device of the present invention is made •» this 
service life can be predicted with a simple construction .by using 
a pressure signal that iff output from the pressure sens©* without 
providing a separate sensor. 
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The pressure transmitter in which a pressure signal 
corresponding to a measured pressure is input from a pressure 
sensor and converted to an output signal corresponding to the 
above-mentioned measured pressure by signal processing in a 
signal processing section is equipped with a comparison means 
that compares the above-mentioned output signal that was obtained 
from t;*e above-mentioned signal processing section with a desired 
value and outputs that comparison result, a storage means that 
stores the pressure information according to this comparison 
result, and a display means that displays the contents of this 
storage means- 

Function 

The output signal that is obtained by the signal processing 
section is compared* with a desired value by means at * ccaparlson 
means, She comparison result is output, pressure information 1* 
stored An the storage mean* based oh the comparison resuU, and 
the pressure information in this storage means is displayed by 
the display means. 

Application examples 

Bfclow, a concrete explanation is given in regard to 
application examples of tne present invention by using the 
figure*. Figure 1 is a block diagram showing the construction of 
one application example of the present invention, 

(31) is a pressure sensor, and the measured pressure is 
convex ted into a corresponding pressure signal. The converted 
pressure signal is amplified by the pre-amp (32)/ this amplified 
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signal is converted into a digital signal with the analog/digital 
converter (A/D converter) (33), and output to the microprocessor 
section (34) . 

In this microprocessor seetion (34), besides the processor 
(34P), there is a read-only memory (ROM) (35) which contains 
various calculating programs that are necessary for signal 
processing and the like for the purpose of converting the digital 
signaj that is output from the analog/digital converter (.53) into 
a corresponding output signal. The output signal that is 
calculated by meows of thia calculating program under the control 
of this processor is output to the digital/analog converting 
section (36) . This digital/analog converting section (36) 
converts this output into an analog current signal (la) or the 
like, and thia converted analog signal (lo) , for example, is 
transmitted by two Sransmiseien lines as & ctftfreht signal of 4 to 
SO wA, etc. 

.37) is a comparison and calculating seetion, and has a 
nemory area (37M) for the purpose of temporarily storing -lata, 
and execute* comparison and <?aieuleti*n« by compering th» dat» 
that is s^prad in She rtftd*»-aftc*e*- toefcery (WWi (38) by **an* of 
the cc.*Ps*i&»n and ekieuUtlftg p*o$*am that is stored in ;he 
read-c ; dy memory (35) under the control of the processor -n the 
microprocessor section (34) . 

,'S8) is a random-access memory that stores the calculation 
result:* of the comparison ana calculating section. These 
calculation *Aeulfcs are diejelayea oft the display deVic* iW) that 
is constructed of an LCD or the like, and she content* enat are 
stored in the random-access memory (39) are set to zero or 
initielized by resetting via switch (40) . 
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Next, an explanation is given in regard to the operations of 
the application example that is constructed as above by -using the 
flow chart shown in Figure 2. 

The digital pressure data (x t ) that was calculated at the 
processor (34P) of the microprocessor section (34) is stored in 
the prescribed area (Ai) of the memory area (37M) of the 
comparison and calculating section (37) at each prescribed 
interval, on the other hand/ the pressure data <y») from tae 
previous time that is stored in the prescribed area <C») of the 
random-access memory (38) is shifted to the prescribed a«a (B,) 
of the memory area (37M) . 

There"/ the processor <34P> compares the aire of the pressure 
data i^) and (yO that U stored in these areas (A>) and (*%) 
aecordi-ng to the sbmparieofc operation* program that is stored in 
the rend-only memory OS) , whan the pressure data (x>) thai is 
the newest data is the largest, the pressure data stored in the 
area id) of the random-access memory (38) is refreshed, t.ie 
count U restarted by resetting the timer, and when the 
prescribed time is reached, the pressure date is agajn 
acquired from the memory area (A*) by means of the processor 
(34P) . Also, in regard to the pressure data <y>>, when the output 
data (;e-.) is the smaller, the cimer 1* immediately reset. 

T,^e pressure data is refreshed every proscribed time by v 
repeating the above operations/ and as a result, the pressure 
data t^at is stored in the area (C) of the random-acoea* memory 
(3B) i3 always displayed on the display device (39) as the 

maximum pressure. 

Tnerefore, the maximum pressure from the pressure vaiues 
that have been applied to the pressure sensor up to the i^esent 
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time remains as the historical data for the purpose of assessing 
the service life of the sensor. 

Figure 3 is a block diagram showing the construction of 
another application example of the present invention. 

Tljis is the same as the construction shown in Figure 1 from 
the pressure sensor (31) to the analog/digital converter <33). 
The digital signal that is the output of the analog/ digital 
converter (33) is input to the microprocessor (41) - In this 
microprocessor (41)/ a maximum pressure value of (REF) that 
exceeds the range of the measured pressures is set beforehand as 
a desired value. 

At, for the digital comparator (42) , this maximum pressure 
value (REF) ie applied to its inverting input terminal ( - ) , and 
the pressure signal (OUT) that is the signal that was processed 
at the microprocessor (41) is appU«* to its noninverting input 
fcfcttU»:.i- t * ) « resp*«tiv*ly, and she *»gnitud* of the pressure 
«igfi*;i <0t«> %»* «h* j&reaiure ~«iUe (RKP) aj?e d*«»«t«d* 

f>lis eoiii&afatBie auSbufe (CO) +# output So the Cloefc terminals 
(CLK) of che counters (43, 44) and the enable terminal (EN) of 
the co unters (43, 44) . The counter (43) counts the number of 
times *n excessively larce pressure has been applied, anc the 
ouunt*; (44) courts the accumulated time that the excessively 
large oressur- ha* been applied. A clear signal (CLK) (si •:; 
(CLR) ] from the microprocessor (41) is applied to the ciet,r 
terminals (CLK) [sic? (CLR) J ©< the counters (43, 44). Also, the 
clock signal (CLK) is applied to tnc clock terminal (CLK) of the 
counter (44) . The respective count values (CT») and (CT a ) are 
output to the reiiCtom-aOeea* tteftccy (45) trow the output terminals 
(Q) oi the counters (43) and (44) . 
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As for the random-access memory (45), writing, reading, etc. 
are controlled by means of a control signal (CNT) from the 
microprocessor (41), and irs address designations are done by 
=ieans of the address signal (ADD) . The data that is written is 
read out by means of the microprocessor (41) as the readout data 
(RED) , and the excessively large pressure, the accumulated time 
it has been applied, and the like, are displayed on the dS splay 
device (46) that is constructed from ah LCD or the like. 

The operation of the application example that is constructed 
as described above will be explained below with reference to the 
waveform diagrams shown in Figure 4. 

F-rst, the clear signal (CLK) (sic; (CLR) ] is output from 
the microprocessor (412 ^ and the contents of the counters (43, 
44) arc- cleared, 

After this, the digital Comparator (42) compares the 
pressure signal (OUT) . and the large pressure value (REF) , and 
when OVS > REF is established, * comparator output (CO) of a high 
level "H" is output, and when it is the opposite case, lew level 

is output, jln other words, the high-level "H" shown iis Figure 
4<&> indicates that an ex«es**v-ly iarge pressure i* appl;»d. 

Tis ddufifees 1 U3) is synOlMreniaed w*f& the Si.es? fcfct 
Comparator output (CO; U>m a lew-level "X." to a high-lev,.! M fc» 
and ri -es to a high-level "H, " and after the next comparat or 
signal (CO) has gone low, due to the fact that it rises U the 
high-lavel "H, " the minimum output of the counter (43) becomes 
tns low-la**}. (Figure 4<»>). Therefore, the counter 143) 
counts the nufobar of time* the excessively large pressure is 

applied. I 

On the other hand, due tc the fact that the comparator 
output (CO) has rifsen to a high-level "H," (Figure 4a), the 
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counter (44) becomes enabled, and synchronized with the rise of 
the clock signal (CLK) shown in Figure 4(C), it counts at every 
rise a.«, long as the excessively, large pressure is applied. 
Therefore, the counter (44) counts the time that the excessively 
large pressure is applied. The count values (CTi) and (CT a ) of 
these counters (43, 44) are output to the random-access memory 
(45) ax.d stored. The stored count valuas (CTO and (CT») aie read 
out a* she readout data (RDD) by means of the control signal from 
the microprocessor (41), and the excessively large pressure and 
the accumulated time it has been applied are displayed on the 

display device (4€) . 

In trie application example shown in Figure 3, the time that 
the excessively large pressure wae applied was measured as the 
accumulated time/ but the number of times that the exceisSxvely 
large pressure is applied can also be detected by means of 
inputting the comparison signal (CO) from the digital comparator 
(42) to the microprocessor (41; and writing the contents of the 
count*-; (445 into the random-access memory 145) each time Che 
compare* aignai (Cd) ahanges «*cto * high-level "h" to a 
low-level "l.* 

Be rth ox the application examples above can be realize* with 
a cons. ruction that makes the overall construction either 
haxdwa. -e-based or software-based, are *egui**d. 

A. so, a communications means, as is shown in Figure i , can 
also be added to the present invention. 

Effect of the invention 

was explained in detail above, along with the application 
examples, according to the present invention, siftc* it is **de 
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as to wake the prescribed comparisons and judgments by using 
pressure signals and a desired value without requiring the 
separate prevision of environmental sensors and the like* 
historical data by which its own service life can be estimated 
can be ensured at low cost with a simple construction/ and it is 
suitable for improving the maintenance. 



Brief .description of the figures 

Figure 1 is a block diagram showing the construction of an 
applica* ion example of the present invention, Figure 2 is a 
w»v»ioz* di-agre* texpiaining She operation Of the application 
example shown in Figure I, Figure 3 i« « block diagram showing 
another application example of the present invention, Figure 4 is 
a wsvefc-rm diagram explaining the operations of the application 
example shown in Figure 3, and Figure 5 is a block diagram 
showing fefte Safe* collection method £©* a process converges of nhe 
prio* art. 
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